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(54) COOLING STRUCTURE OF POWER GENERATOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cooling 
structure of a power generator which assures effective 
cooling effect. 

SOLUTION: A cooling oil cools the inside of an iron core 
7 while it is running through a cooling oil path 28 
provided within the iron core 7. Moreover, the cooling air 
cools the inside of the iron core 7 and a rotor 4 while it is 
passing through a cooling air path 31 within the iron core 
7 and a gap 5 between the internal circumference of the 
iron core 7 and the external circumference of the rotor 4. 
Therefore, the internal circumference side of a stator 6 
and the rotor 4 can be cooled to provide the effective 
cooling effect. The more effective cooling effect can also 
be attained with utilizing vaporization latent heat of 
cooling oil mist by spraying the cooling oil into the cooling air path 31 from the inside of the 
cooling oil path 28. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 . * * * * shows the word which can not be translated. 

3 In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Rota which was contained in casing and said casing and was supported by said casing 
pivotable, It is contained in said casing and has the stator which opened the clearance in the enclosure of 
said Rota and has been arranged. Said stator In the generator with which the sheet steel of several sheets 
consists of an iron core by which the laminating was carried out, and a coil around which said iron core 
was looped many - to said casing Cooling structure in the generator characterized by what the cooling 
oil inlet port and the cooling oil outlet are prepared, respectively, and the cooling oil path which opens 
between a passage, and said cooling oil inlet ports and said cooling oil outlets for free passage is 
established for in said iron core in the interior of said iron core. 

[Claim 2] Rota which was contained in casing and said casing and was supported by said casing 
pivotable, It is contained in said casing and has the stator which opened the clearance in the enclosure of 
said Rota and has been arranged. Said stator In the generator with which the sheet steel of several sheets 
consists of an iron core by which the laminating was carried out, and a coil arouiid which said iron core 
was looped many — to said casing The cooling air inlet port and the cooling air outlet are prepared, 
respectively. In said iron core Cooling structure in the generator characterized by what the passage and 
the cooling air passage which opens between said cooling air inlet port and said cooling air outlets for 
free passage through the clearance between the inner circumference of said iron core and the periphery 
of said Rota are prepared for in the interior of said iron core. 

[Claim 3] Rota which was contained in casing and said casing and was supported by said casing 
pivotable, It is contained in said casing and has the stator fixed to the enclosure of said Rota by opening 
a clearance. Said stator In the generator with which the sheet steel of several sheets consists of an iron 
core by which the laminating was carried out, and a coil around which said iron core was looped many « 
to said casing The cooling oil inlet port and the cooling oil outlet, the cooling air inlet port, and the 
cooling air outlet are prepared, respectively. In said iron core The cooling oil path which opens between 
a passage, and said cooling oil inlet ports and said cooling oil outlets for free passage for the interior of 
said iron core, Cooling structure in the generator characterized by what the passage and the cooling air 
passage which opens between said cooling air inlet port and said cooling air outlets for free passage 
through the clearance between the inner circumference of said iron core and the periphery of said Rota 
are prepared for in the interior of said iron core, respectively. 

[Claim 4] said cooling oil path and said cooling air passage some kinds of holes - and - or claim 1 
characterized by what is formed by combining said some kinds of sheet steel with which the slot was 
prepared by press working of sheet metal or the cooling structure in a generator given in 2 or 3. 

[Translation done ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cooling structure in the generator in which Rota 
carries out high-speed rotation, and relates to the cooling structure in the generator with which the 
effective cooling effect is acquired especially. 
[0002] 

[Description of the Prior Art] Hereafter, a generator is explained with reference to drawing 13 - drawing 

15 . This example explains the generator which uses a small gas turbine as a prime mover. 

[0003] In drawing, 1 is a generator. This generator 1 is contained Rota 4 which was contained in casing 

2 and said casing 2, and was supported by said casing 2 pivotable by bearing 3, and in said casing 2, and 

is equipped with the stator 6 which opened the clearance 5 in the enclosure of said Rota 4, and has been 

arranged. 

[0004] Said Rota 4 consists of permanent magnets, such as for example, samarium cobalt, moreover, 
said stator 6 - many - the sheet steel (for example, silicon steel plate whose thickness is about 0. 15mm) 
of several sheets consists of an iron core 7 by which the laminating was carried out, and a coil 8 around 
which said iron core 7 was looped, while the circular bore 1 5 is formed in the center of said iron core 7 - 
- two or more long slots 16 - a radial - and it is open for free passage and is prepared in said bore 1 5 . 
Into said bore 15, said Rota 4 opens the clearance 5 between some, and is inserted in. Moreover, said 
coil 8 is arranged in said two or more long slots 16. 

[0005] The cooling oil path 1 1 which is open for free passage to the cooling oil inlet port 9, the cooling 
oil outlet 10, and said cooling oil inlet port 9 and said cooling oil outlet 10, and passes along the 
periphery of said stator 6 is established in said casing 2, respectively, in addition, the two forks which 
said cooling oil path 1 1 opens for free passage with said cooling oil inlet port 9 - open for free passage 
to a radial part, the annular part which passes along the periphery of said stator 6, and said cooling oil 
outlet 10 - the same - two forks - it consists of a radial part. Moreover, the lubrication oil path 14 
which is open for free passage to the lubrication oil inlet port 12, the lubrication oil outlet 13, and said 
lubrication oil inlet port 12 and the lubrication oil outlet 13, and carries out the lubrication of said 
bearing 3 to said casing 2 is formed, respectively. 

[0006] In drawing, 17 is a small gas turbine as the so-called micro gas turbine. This small gas turbine 17 
is equipped with the revolving shaft 20 supported by casing 18 pivotable by the high-speed bearing 19, 
and the compressor side impeller 21 fixed to said revolving shaft 20 and the turbine side wheel 22. 
[0007] The combustor 23 and the regenerated heat exchanger 24 are formed in said small gas turbine 17. 
Coupling 25 is arranged between Rota 4 of said generator 1, and the revolving shaft 20 of said small gas 
turbine 17. 

[0008] Below, actuation of said generator 1 and the small gas turbine 17 is explained. 
[0009] First, said small gas turbine 17 is put into operation with the starting motor or starting motor (not 
shown) built in said generator 1. Then, a revolving shaft 20, the compressor side impeller 21, and the 
turbine side wheel 22 rotate. With the rotation, atmospheric-air hollow mind (an alternate long and short 
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dash line arrow head shows among drawing 13 ) is attracted by the compressor side impeller 21, and is 
compressed. It is mixed with fuels (for example, town gas etc.), and the compressed air (a continuous- 
line arrow head shows among drawing 13 ) burns in a combustor 23. The combustion gas (a dotted-line 
arrow head shows among drawing 13 ) rotates the turbine side wheel 22, and heat exchange is carried 
out to said compressed air in said regenerated heat exchanger 24, and it is exhausted in atmospheric air. 
[0010] When said turbine side wheel 22 carries out high-speed rotation, said revolving shaft 20 carries 
out high-speed rotation. High-speed rotation of the revolving shaft 20 is slowed down through said 
coupling 25, and is transmitted to Rota 4 of said high-speed generator 1. When said Rota 4 carries out 
high-speed rotation, for example, high-speed rotation of about 50,000 - about 80,000 rpm, a generation 
of electrical energy is performed in said generator 1. 

[001 1] On the other hand, in said generator 1, cooling oil (an alternate long and short dash line shows 
among drawing 14 ) is supplied to said cooling oil inlet port 9, and lubrication oil (a two-dot chain line 
shows among drawing 14 ) is supplied to said lubrication oil inlet port 12, respectively. Said cooling oil 
passes along the periphery of the cooling oil path 1 1 and said stator 6 from the cooling oil inlet port 9, 
cools the periphery side of the stator 6, and discharges it outside from the cooling oil outlet 10. 
Moreover, lubrication oil passes along the lubrication oil path 14 from the lubrication oil inlet port 12, 
carries out the lubrication of the bearing 3 etc., and discharges it outside from the lubrication oil outlet 
13. 

[0012] In said generator 1, loss energy is accumulated in the interior as heat on the structure. That is, if 
Rota 4 carries out high-speed rotation, a RF will occur and an eddy current will occur. By this, Rota 4 
and a stator 6 will be heated. If the temperature of this Rota 4 and a stator 6 rises, magnetic flux will fall 
and generating efficiency will fall. For this reason, in said generator 1, Rota 4 and a stator 6 need to be 
cooled. Incidentally, when the generation-of-electrical-energy capacity of a generator 1 exceeds about 
50 or more kws and an OAT is about 50-degreeC, the temperature of Rota 4 and a stator 6 serves as 
about 150-180-degreeC. For this reason, it is necessary to cool the temperature of Rota 4 and a stator 6 
below to about 140-degreeC as mentioned above. 
[0013] 

[Problem(s) to be Solved by the Invention] However, as for the cooling structure in said conventional 
generator 1, the cooling oil path 1 1 is formed between the inner circumference of casing 2, and the 
periphery of a stator 6. For this reason, although the periphery side of a stator 6 can be cooled by cooling 
oil, it is difficult to cool the inner circumference side of a stator 6, and Rota 4. Consequently, technical 
problems - the effective cooling effect is not acquired - occur. 

[0014] This invention aims at offering the cooling structure in the generator with which the effective 

cooling effect is acquired. 

[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the cooling oil inlet 
port and the cooling oil outlet are established in casing, respectively, and invention concerning claim 1 
is characterized by what the cooling oil path which opens between a passage, and cooling oil inlet ports 
and cooling oil outlets for free passage is established for in the iron core in the interior of the iron core 
on the other hand. 

[0016] Consequently, cooling oil can cool the interior of that iron core through the interior of an iron 
core by the cooling oil path where invention concerning claim 1 passes along the interior of an iron core. 
For this reason, the inner circumference side of a stator and Rota can be cooled, and the effective 
cooling effect will be acquired. 

[0017] Moreover, the cooling air inlet port and the cooling air outlet are established in casing, 
respectively, and invention concerning claim 2 is characterized by what the passage and the cooling air 
passage which opens between a cooling air inlet port and cooling air outlets for free passage through the 
clearance between the inner circumference of an iron core and the periphery of Rota are prepared for in 
the iron core in the interior of the iron core on the other hand. 

[0018] Consequently, as for invention concerning claim 2, cooling air can cool the interior of that iron 
core, and Rota by said cooling air passage through the interior of an iron core, and the clearance between 
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the inner circumference of that iron core, and the periphery of Rota. For this reason, the inner 
circumference side of a stator and Rota can be cooled, and the effective cooling effect will be acquired. 
[0019] Moreover, as compared with the case where the periphery of Rota is cooled in cooling oil by 
cooling air since the periphery of Rota is cooled, cooling oil cannot go into the periphery of Rota easily 
due to the centrifugal force of Rota, and invention concerning claim 2 does not have possibility that a 
cooling oil path will be eaten away etc. Moreover, as compared with cooling oil, rotation of Rota loses 
by churning of cooling oil, and there is no fear, like the rotational resistance of Rota serves as size. 
[0020] Moreover, as for invention concerning claim 3, the cooling oil inlet port and the cooling oil 
outlet, the cooling air inlet port, and the cooling air outlet are established in casing, respectively. The 
cooling oil path which, on the other hand, opens between a passage, and cooling oil inlet ports and 
cooling oil outlets for free passage for the interior of the iron core to an iron core, It is characterized by 
what the passage and the cooling air passage which opens between a cooling air inlet port and cooling 
air outlets for free passage through the clearance between the inner circumference of an iron core and 
the periphery of Rota are prepared for in the interior of the iron core, respectively. 
[0021] Consequently, cooling oil can cool the interior of that iron core through the interior of an iron 
core by the cooling oil path where invention concerning claim 3 passes along the interior of an iron core. 
And cooling air can cool the interior of the iron core, and Rota by said cooling air passage through the 
interior of an iron core, and the clearance between the inner circumference of the iron core, and the 
periphery of Rota. For this reason, the inner circumference side of a stator and Rota can be cooled, and 
the effective cooling effect will be acquired. 

[0022] Moreover, as compared with the case where the periphery of Rota is cooled in cooling oil by 
cooling air since the periphery of Rota is cooled, cooling oil cannot go into the periphery of Rota easily 
due to the centrifugal force of Rota, and invention concerning claim 3 does not have possibility that a 
cooling oil path will be eaten away etc. Moreover, as compared with cooling oil, rotation of Rota 
agitates and loses cooling oil, and there is no fear, like the rotational resistance of Rota serves as size. 
[0023] Furthermore, when invention concerning claim 3 carries out the spray of the cooling oil into a 
cooling air passage out of a cooling oil path, the still more effective cooling effect will be acquired using 
the latent heat of vaporization of Myst of cooling oil. 

[0024] moreover, invention concerning claim 4 - some kinds of holes - and - or it is characterized by 
what the cooling oil path and the cooling air passage are formed for by combining some kinds of sheet 
steel which prepared the slot by press working of sheet metal. 

[0025] Consequently, invention concerning claim 4 can form easily the cooling oil path of arbitration, 

and a cooling air passage by easy press working of sheet metal. 

[0026] 

[Embodiment of the Invention] Hereafter, one example of the gestalt of operation of the cooling 
structure in the generator concerning this invention is explained with reference to drawing 1 - drawing 
12 . In addition, the cooling structure in this generator is not limited by the gestalt of this operation. 
[0027] (Explanation of the configuration of the gestalt of operation) Drawing 1 - drawing 9 show the 
gestalt of operation of the cooling structure in the generator concerning this invention. Drawing 13 - 
drawing IS , and a same sign show the same thing among drawing. 

[0028] The cooling oil inlet port 26 is established in the upper part of the end section (inside of drawing 
1 , left end section) of casing 2, and, on the other hand, the cooling oil outlet 27 is established in the 
lower part of the other end (inside of drawing 1 , right end section) of casing 2, respectively. Moreover, 
two annular cooling oil paths 41 which are open for free passage, respectively are established in said 
cooling oil inlet port 26 and said cooling oil outlet 27 at the both-ends inner skin of this casing 2. In 
addition, as shown in drawing 4 and drawing 8 , the cooling oil supply pipe 45 and the cooling oil 
exhaust pipe 46 are connected to said cooling oil inlet port 26 and the cooling oil outlet 27. 
[0029] On the other hand, the cooling oil path 28 which opens between a passage, and said cooling oil 
inlet ports 26 and said cooling oil outlets 27 for free passage is established in the iron core 7 in the 
interior of the iron core 7. In addition, this cooling oil inlet port 26, the cooling oil outlet 27, the cooling 
oil path 28, and the annular cooling oil path 41 are separate from said cooling oil inlet port 9 shown in 
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drawing 13 - drawing 15 , said cooling oil outlet 10, and said cooling oil path 11. 
[0030] The cooling air inlet port 29 and two cooling air outlets 30 are established in the pars intermedia 
and both ends of said casing 2, respectively. Moreover, the annular cooling air passage 42 which is open 
for free passage at said cooling air inlet port 29 is formed in the pars intermedia inner skin of this casing 
2. Two cooling air outlets 30 of the both ends of said casing 2 are open for free passage with the space 
44 which contains the end of a coil 8. In addition, the cooling air supply pipe (not shown) and the 
cooling air exhaust pipe (not shown) are connected to said cooling air inlet port 29 and the cooling air 
outlet 30. 

[0031] On the other hand, the passage and the cooling air passage 31 which opens between said cooling 
air inlet port 29 and said cooling air outlets 30 for free passage through the clearance 5 between the 
inner circumference of an iron core 7 and the periphery of Rota 4 are formed in the iron core 7 in the 
interior of the iron core 7. 

[0032] Said cooling oil path 28 and said cooling air passage 3 1 are formed by combining three kinds of 
bores 1 5 and 33, and five kinds of sheet steel 36, 37, 38, 39, and 40 with which it reached 34 or four 
kinds of long slots 16, 32, 35, and 43 were formed by press working of sheet metal. 
[0033] That is, as the 1st sheet steel 36 is shown in drawing 3 , it comes to prepare the circular bore 15 
prepared in the center, and two or more long slots 16 established in the radial from the bore 15 by press 
working of sheet metal like said iron core 7 shown in drawing 13 - drawing 15 . This 1st sheet steel 36 is 
an object for the end plates of both ends. 

[0034] As the 2nd sheet steel 37 is shown in drawing 4 and drawing 8 , it comes to prepare the circular 
bore 15 prepared in the center, two or more long slots 16 established in the radial from the bore 15, and 
two or more long slots 32 established in the radial from the rim by press working of sheet metal. This 
2nd sheet steel 37 is an object for cooling oil path 28 formation of the direction of a path. In addition, in 
this drawing 4 and drawing 8 , three bores 33 of the small-circle form which is open for free passage 
into said long slot 32 are illustrated. 

[0035] As the 3rd sheet steel 38 is shown in drawing 5 , it comes to prepare the bore 33 of two or more 
small-circle forms prepared in the pars basilaris ossis occipitalis of said long slot 32 in the middle from 
the circular bore 15 prepared in the center, and its bore 15 almost corresponding to two or more long 
slots 16 established in the radial by press working of sheet metal. This 3rd sheet steel 38 is an object for 
cooling oil path 28 formation of shaft orientations. 

[0036] As the 4th sheet steel 39 is shown in drawing 6 , it comes mostly to prepare the bore 34 of the 
great-circle form established in the center, two or more long slots 35 established in the radial from the 
bore 34, and the bore 33 of two or more small-circle forms established between said long slots 35 and 
long slots 35 in the middle by press working of sheet metal. This 4th sheet steel 39 is an object for 
cooling oil path 28 formation of shaft orientations, and an object for cooling air passage 3 1 formation of 
the direction of a path. In addition, in this drawing 6 , while the circular bore 15 prepared in the center is 
illustrated, three long slots 43 which are open for free passage into said long slot 35 are illustrated. 
[0037] As the 5th sheet steel 40 is shown in drawing 7 , it comes to prepare the circular bore 15 prepared 
in the center, two or more long slots 16 established in the radial from the bore 15, the bore 33 of two or 
more small-circle forms mostly established in the middle, and two or more long slots 43 established in 
the slanting radial from the rim by press working of sheet metal. This 5th sheet steel 40 is an object for 
cooling oil path 28 formation of shaft orientations, and an object for cooling air passage 31 formation of 
the direction of a path. In addition, in this drawing 7 , said three long slots 32 which are open for free 
passage to said bore 33 are illustrated. 

[0038] Thus, said cooling oil path 28 is formed of the long slot 32 of said 2nd sheet steel 37, and the 
bore 33 of said 3rd sheet steel 38, said 4th sheet steel 39, and said 5th sheet steel 40. Moreover, said 
cooling air passage 3 1 is formed of the bore 34 of said 4th sheet steel 39 and the long slot 35, and the 
long slot 43 of said 5th sheet steel 40. Furthermore, said iron core 7 comes to carry out several multi- 
sheet laminating of said 1 st [ the ] - the 5th sheet steel 36-40. 

[0039] (Explanation of an operation of the gestalt of operation) The cooling structure in the generator 
concerning the gestalt of this operation consists of a configuration like ****, and explains that operation 
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hereafter. 

[0040] First, cooling oil (a continuous-line arrow head shows among drawing 1 and drawing 2 ) is 
supplied to the cooling oil inlet port 26 through the cooling oil supply pipe 45. then, cooling oil should 
pass the annular cooling oil path 41 (left-hand side in drawing 1 and drawing 2 ) of casing 2 — the * 
interior of the iron core 7 is cooled through the cooling oil path 28 (namely, cooling oil path 28 which 
consists of a long slot 32 of the 2nd sheet steel 37, and each bore 33 of the 3rd sheet steel 38, the 4th 
sheet steel 39, and the 5th sheet steel 40) inside an iron core 7. the cooling oil which cooled the interior 
of this iron core 7 should pass the annular cooling oil path 41 (right-hand side in drawing 1 and drawing 
2 ) of casing 2 - it is discharged by the cooling oil exhaust pipe 46 from the cooling oil outlet 27. 
[0041] Moreover, cooling air (a broken-line arrow head shows among drawing 1 and drawing 2 ) is 
supplied to the cooling air inlet port 29 through a cooling air supply pipe. Then, cooling air cools the 
interior of the iron core 7 through the annular cooling air passage 42 of casing 2 through the cooling air 
passage 31 (namely, cooling air passage 31 which consists of the bore 34 of the 4th sheet steel 39 and a 
long slot 35, and a long slot 43 of the 5th sheet steel 40) inside an iron core 7. Moreover, this cooling air 
cools the interior of that iron core 7, and Rota 4 through the clearance 5 between the inner circumference 
of an iron core 7, and the periphery of Rota 4. The cooling air which cooled the interior of this iron core 
7 and Rota 4 is discharged by the cooling air exhaust pipe from the cooling air outlet 30 through the 
space 44 of casing 2. 

[0042] Furthermore, the spray of the cooling oil is carried out into the cooling air passage 3 1 out of the 
cooling oil path 28. Then, the interior of an iron core 7 and Rota 4 are cooled like said cooling air with 
the latent heat of vaporization of Myst of the cooling oil. The cooling oil mist which cooled the interior 
of the iron core 7 and Rota 4 is discharged by the cooling air exhaust pipe from the cooling air outlet 30 
through the space 44 of casing 2 with cooling air. 

[0043] In addition, in said drawing 14 and drawing 15 , since it explained, the flow of other cooling oil 
(an alternate long and short dash line shows among drawing 1 ) and the flow of a lubricating oil (a two- 
dot chain line shows among drawing 1 ) are omitted here. 

[0044] (Explanation of the effectiveness of the gestalt of operation) Since the cooling structure in the 
generator concerning the gestalt of this operation consists of a configuration like ****, the following 
effectiveness can be attained. Namely, as for the cooling structure of the gestalt of this operation, 
cooling oil can cool the interior of that iron core 7 through the cooling oil path 28 inside an iron core 7. 
For this reason, the inner circumference side of a stator 6 and Rota 4 can be cooled, and the effective 
cooling effect will be acquired. For example, in cooling of only cooling oil, it is possible to cool the 
temperature of Rota 4 and a stator 6 below to about 140-degreeC. Moreover, since the temperature of 
Rota 4 and a stator 6 becomes below about 140-degreeC, in the cooling oil which uses an engine oil, it is 
satisfactory ih any way. 

[0045] Moreover, as for the cooling structure of the gestalt of this operation, cooling air can cool the 
interior of that iron core 7, and Rota 4 through the cooling air passage 3 1 inside an iron core 7, and the 
clearance 5 between the inner circumference of that iron core 7, and the periphery of Rota 4. For this 
reason, the inner circumference side of a stator 6 and Rota 4 can be cooled, and the effective cooling 
effect will be acquired. For example, in cooling of only cooling air, it is possible to cool the temperature 
of Rota 4 and a stator 6 below to about 140-degreeC. 

[0046] Furthermore, as compared with the case where the periphery of Rota 4 is cooled in cooling oil by 
cooling air since the periphery of Rota 4 is cooled, cooling oil cannot go into the periphery of Rota 4 
easily due to the centrifugal force of Rota 4, and the cooling structure of the gestalt of this operation 
does not have possibility that a cooling oil path will be eaten away etc. Moreover, as compared with 
cooling oil, rotation of Rota 4 loses by churning of cooling oil, and there is no fear, like the rotational 
resistance of Rota 4 serves as size. 

[0047] When the cooling structure of the gestalt of this operation carries out the spray of the cooling oil 
into the cooling air passage 3 1 out of the cooling oil path 28, the still more effective cooling effect will 
be acquired further again using the latent heat of vaporization of Myst of cooling oil. For example, in 
cooling by Myst of cooling oil, it is possible to cool the temperature of Rota 4 and a stator 6 below to 
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about 120-degreeC. 

[0048] When the cooling structure of the gestalt of this operation combines the bores 1 5 and 33 of a 
class, and five kinds of sheet steel 36, 37, 38, 39, and 40 with which it reached 34 or four kinds of long 
slots 16, 32, 35, and 43 were formed by press working of sheet metal, the cooling oil path 28 and the 
cooling air passage 3 1 are formed further again. Consequently, the cooling oil path 28 and the cooling 
air passage 3 1 can be easily formed by easy press working of sheet metal. 

[0049] Especially, in the 2nd sheet steel 37, even if the long slot 32 for formation of the cooling oil path 
28 is formed in the direction of a path, in the 5th sheet steel 40, as for the cooling structure of the gestalt 
of this operation, the long slot 43 for formation of the cooling air passage 3 1 is formed aslant. For this 
reason, as shown in drawing 7 , the opening edge of the long slot 32 of the 2nd sheet steel 37 and the 
opening edge of the long slot 43 of the 5th sheet steel 40 can be made in agreement, thereby - many — 
in case the iron core 7 which comes to carry out the laminating of the 1st - the 5th sheet steel 36-40 of 
several sheets is constituted, in the periphery of the iron core 7, welding 47 (a thick wire shows among 
drawing 7 ) can be performed. 

[0050] (Modification of the gestalt of operation) drawing 10 - drawing 12 showed the modification of a 
cooling oil path — it is a cross-section explanatory view a part. The cooling oil path 48 shown in 
drawing 10 winds to said cooling oil path 28 which goes direct. Moreover, the cooling oil path shown in 
drawing 1 1 establishes the fin-like cooling oil path 49 in the cooling oil path 28 which intersects 
perpendicularly. Furthermore, the cooling oil path 50 shown in drawing 12 is spiral. 
[005 1] In addition, in the gestalt of said operation, although the cooling oil path 28 and the cooling air 
passage 3 1 are formed, in this invention, either the cooling oil path 28 or the cooling air passage 3 1 may 
be formed. 

[0052] Moreover, especially in this invention, the configuration of the cooling oil paths 28, 48, 49, and 
50 and the cooling air passage 3 1 is not limited. For example, in the cooling air passage 3 1, as the 
broken line in drawing 3 shows, the long slot 51 for cooling air passages may be formed in the direction 
of a path from the common-law marriage of an iron core 7 (sheet steel) at a rim so that it may pass along 
between the long slots 16. 
[0053] 

[Effect of the Invention] As mentioned above, according to the cooling structure (claim 1) in the 
generator concerning this invention, cooling oil can cool the interior of that iron core through the 
cooling oil path inside an iron core so that clearly. For this reason, the inner circumference side of a 
stator and Rota can be cooled, and the effective cooling effect will be acquired. 

[0054] Moreover, according to the cooling structure (claim 2) in the generator concerning this invention, 
cooling air can cool the interior of that iron core, and Rota through the cooling air passage inside an iron 
core, and the clearance between the inner circumference of that iron core, and the periphery of Rota. For 
this reason, the inner circumference side of a stator and Rota can be cooled, and the effective cooling 
effect will be acquired. 

[0055] Moreover, according to the cooling structure (claim 2) in the generator concerning this invention, 
as compared with the case where the periphery of Rota is cooled in cooling oil by cooling air since the 
periphery of Rota is cooled, cooling oil cannot go into the periphery of Rota easily due to the centrifugal 
force of Rota, and there is no possibility that a cooling oil path will be eaten away etc. And as compared 
with cooling oil, rotation of Rota loses by churning of cooling oil, and there is no fear, like the rotational 
resistance of Rota serves as size. 

[0056] Moreover, according to the cooling structure (claim 3) in the generator concerning this invention, 
cooling oil can cool the interior of that iron core through the cooling oil path inside an iron core. And 
cooling air can cool the interior of the iron core, and Rota through the cooling air passage inside an iron 
core, and the clearance between the inner circumference of the iron core, and the periphery of Rota. For 
this reason, the inner circumference side of a stator and Rota can be cooled, and the effective cooling 
effect will be acquired. 

[0057] Moreover, according to the cooling structure (claim 3) in the generator concerning this invention, 
as compared with the case where the periphery of Rota is cooled in cooling oil by cooling air since the 
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periphery of Rota is cooled, cooling oil cannot go into the periphery of Rota easily due to the centrifugal 
force of Rota, and there is no possibility that a cooling oil path will be eaten away etc. And as compared 
with cooling oil, rotation of Rota agitates and loses cooling oil, and there is that no the rotational 
resistance of Rota serves as size etc. y 
[0058] Furthermore, according to the cooling structure (claim 3) in the generator concerning this 
invention, the still more effective cooling effect will be acquired using the latent heat of vaporization of 
Myst of cooling oil by carrying out the spray of the cooling oil into a cooling air passage out of a 
cooling oil path. 

[0059] moreover ~ according to the cooling structure (claim 4) in the generator concerning this 
invention - some kinds of holes - and - or the cooling oil path and the cooling air passage are formed 
by combining some kinds of sheet steel which prepared the slot by press working of sheet metal. For this 
reason, the cooling oil path of arbitration and a cooling air passage can be easily formed by easy press 
working of sheet metal. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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